We have studied the domain wall propagation at low elds regime in thin glass-coated microwire of composition Fe77.5Si7.5B15. It is shown, that power law describes domain wall dynamics at low elds. Such behaviour results from the interaction of the propagating domain wall with the defects present in the material. At high elds, the domain wall mobility becomes negative. This can be explained as a result of domain structure relaxation. The exponent q from power law, which determines the domain wall shape, has a value of 0.19 for both cases, without applied stress and with applied stress of 20 MPa. This means, that domain wall shape is exible in both measurements.
Introduction
Domain wall propagation is used in many magnetic devices such as magnetic random access memory, spintronics and sensor devices [1] . The speed of such devices depends on the velocity of the magnetic domain wall.
One of the problems is understanding the domain wall propagation through a real material containing defects. This will help us in controlling of such devices.
Amorphous glass-coated microwires with positive magnetostriction prepared by Taylor-Ulitovski method are characterized by depinning and subsequent propagation of the single closure domain wall in one large Barkhausen jump. Because of amorphous nature, they contain defects (local density uctuations), which act as pinning centers. That is why the magnetic microwires are ideal to study the single domain wall dynamics in defective material.
Dynamics of domain wall in material, which contains defects, is similar to the body oscillation under external force in viscous medium [2] . If we assume constant velocity, we can express dependence between domain wall velocity and applied magnetic eld by linear equation:
(1) where S is the mobility of domain wall and H t is the critical propagation eld. Specially for amorphous glasscoated microwires, critical propagation eld became very interesting parameter, after making rst measurements of domain wall dynamics, because of its negative value. These results reect theoretical possibility of domain wall propagation at zero eld. Therefore, the new aim was to measure domain wall propagation at low elds.
Later, measurements of domain wall dynamics at low elds were performed and it was shown, that the classical linear dependence of the domain wall velocity on the applied magnetic eld in microwires is not valid at low elds, where domain wall dynamics can be successfully * corresponding author; e-mail: kostyk@centrum.sk described by a power law:
where S is the domain wall mobility parameter, H 0 is the dynamic coercive eld and q is the power exponent. Such behaviour results from the interaction of the propagating domain wall with the defects present in the material. It was also shown, from measurements of temperature dependence of q, that the value of power exponent is determined by the domain wall shape. The mobility parameter S is proportional to the mobility S from equation (1) and hence it is eld independent [3, 4] .
Experimental
We have studied domain wall dynamics on the amorphous glass-coated microwire of composition Fe 77.5 Si 7.5 B 15 . The microwire was 10.5 cm long, with 11 µm metallic nucleus diameter and total diameter of 29 µm. It was prepared by Taylor-Ulitovsky method. Sixtus-Tonks like experiment was used for domain wall dynamics measurements. More details can be found elsewhere [3, 4] .
The measurements have been performed at 77 K under the applied tensile mechanical stress of up to 20 MPa. The frequency of applied magnetic eld was 10 Hz.
Results and discussion
The domain wall dynamics measured at 77 K looks very interesting (Fig. 1) . Firstly, the domain wall velocity increases steeply at low elds (<400 A/m), then (above 500A/m) it decreases linearly with applied magnetic eld.
The negative domain wall mobility is a result of the stabilization of the domain structure. It appears at low frequency (where there is enough time for relaxation between two subsequent domain wall propagations) [5] . Such a regime can be controlled by the frequency of applied eld and measuring temperature [5] .
However, we have focused on the low eld regime. It has been shown, that at low elds that domain wall dynamics deviates from the linear dependence of the velocity on applied eld given by Eq. 1 [4, 8, 9] . Instead the (30) domain wall dynamics at low elds is described by power law (Eq. 2). Using log-log representation of v ∼ f (H) (Fig. 2) we can obtain values of parameters S and q, (see Tab. 1).
The domain wall potential consists of two contributions: rst one is the long-range magnetoelastic contribution; second one is the short-range contribution, which depends on domain wall interaction with defects in the material. Domain wall dynamics in local scale (one defect) can be described as:
where H lr is the eld that arises from the long range interaction (magnetoelastic in our case) of the domain wall with the stresses and H p is the pinning eld of defect. Although equation (3) is linear, it describes only local situation. The value of pinning eld uctuates through the microwire and this results in an average velocity that is given by a power law (Eq. 2) [6, 7] . It is known that power exponent q determines the domain wall shape [4] . At high temperatures, the magnetoelastic contribution is dominant and the domain wall pinning is small. Therefore, domain wall has rigid planar shape for minimizing its energy, giving the value of power exponent of q ∼ 0.5. At low temperatures, the defects lose their mobility, the pinning becomes strong and for the domain wall it is better to become exible. In such case the value of q decreases [3, 4] .
In our experiment q is about 0.19 for both measurements (without the stress and with the applied stress of 20 MPa). This points to the exible domain wall shape that does not vary with the stress application. Consequently, we can assume, that power exponent does not depend on magnetoelastic contribution and is only a function of domain wall pinning on local defects. The domain wall dynamics was studied in thin glasscoated microwire at low elds, where the power law describes the domain wall propagation. Such behaviour results from the interaction of the propagating domain wall with the defects present in the material. The power exponent q is determined by the domain wall shape. Value of q is approximately 0.19 in both our measurements, without the stress and with the stress of 20 MPa applied. This means, that domain wall shape is exible in both cases and it was not changed by the application of stress.
